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Claims 

1. An image pickup device, characterized by being equipped with an image pickup means 
that picks up an image of a subject and outputs an image signal; a signal processing means that 
converts the image signal output from said image pickup means into digital image data; a 
transmission data generation means that divides the above-mentioned digital image data into data 
with a prescribed size and generates several transmission packets for each data division; an input 
means that instructs a photographing preparation operation or photographing operation by a user; 
a control means that interrupts the transmission of the above-mentioned transmission packets, 
when the above-mentioned input means is operated while the above-mentioned several 
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transmission packets are sequentially transmitted to the outside, and continuously transmits 
non-transmitted transmission packets among the above-mentioned several transmission packets 
when the operation of the above-mentioned input means is finished; and an interruption signal 
output means that transmits a signal showing an interruption state of the transmission operation 
to the other party of the transmission of the above-mentioned image data during the interruption 
of the transmission of the above-mentioned transmission packets. 

2. An image pickup device, characterized by the fact that it is equipped with an image 
pickup means that picks up an image of a subject and outputs an image signal, a signal 
processing means that converts the image signal output from said image pickup means into 
digital image data, a memory for photographing that temporarily holds the above-mentioned 
digital image data during a photographing processing, a recording means that records the 
above-mentioned digital image data, an input means that instructs a photographing preparation 
operation or photographing operation by a user, and a transmission means that transmits either 
transmission packets in which the image data read out of the above-mentioned memory for 
photographing or the above-mentioned recording means has been divided into data with a 
prescribed size or a transmission preparation incomplete signal showing that the transmission is 
not prepared, when an external transmission request is made; when a photographing preparation 
instruction or a photographing instruction is not received from the user and the photographing 
processing is not carried out, if an external transmission request is made, the transmission 
packets prepared from the digital image data held in the above-mentioned memory or the 
above-mentioned recording means are transmitted externally; and when a photographing 
preparation instruction or a photographing instruction is not received from the user or when the 
photographing processing is carried out, if the transmission request is made from the outside, the 
transmission preparation incomplete signal is transmitted. 

3. The image pickup device of Claim 1, characterized by the fact that a memory for 
expanding transmission data as a memory for temporarily expanding the digital image data for 
transmission is provided; said memory for expanding transmission data and the above-mentioned 
memory for photographing are shared; and if the photographing preparation instruction or 
photographing instruction is received from the user in a state in which the above-mentioned 
memory for expanding transmission data is secured, the memory for photographing is secured by 
opening the memory for expanding transmission data. 

4. The image pickup device of Claim 2, characterized by the fact that when the digital 
image data is transmitted externally, if the photographing preparation instruction or 
photographing instruction is received from the user, the amount of transmission packets whose 
transmission has been completed at that time is stored, a photographing processing is carried out 
by the photographing instruction from the user, the memory for expanding transmission data is 
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re-secured, and non-transmitted transmission packets are sequentially transmitted to the external 
transmission request after the completion of the transmission preparation. 

5. The image pickup device of Claim 1, characterized by the fact that when the 
photographing preparation instruction is received from the user, the photographing in preparation 
is externally notified; and when the photographing instruction is received from the user and the 
photographing is in progress, the photographing in progress is notified externally. 

6. The image pickup device of Claim 1, characterized by the fact that when a new digital 
image data or a compressed image data is prepared by photographing, the preparation of the new 
image data is notified externally. 

7. A method for controlling an image pickup device, characterized by the fact that in a 
method for controlling an image pickup device equipped with an image pickup means that picks 
up an image of a subject and outputs an image signal, a signal processing means that converts the 
image signal output from said image pickup means into a digital image data, a transmission data 
generation means that divides the above-mentioned digital image data into data with a prescribed 
size and generates several transmission packets for each data division, and an input means that 
instructs a photographing preparation operation or photographing operation by a user, it consists 
of a transmission process that interrupts the transmission of the above-mentioned transmission 
packets, when the above-mentioned input means is operated while the above-mentioned several 
transmission packets are sequentially externally transmitted, and continuously transmits 
non-transmitted transmission packets among the above-mentioned several transmission packets 
when the operation of the above-mentioned input means is finished; and an interruption signal 
output process that transmits a signal showing an interruption state of the transmission operation 
to the other party of the transmission of the above-mentioned image data during the interruption 
of the transmission of the above-mentioned transmission packets. 

8. A method for controlling an image pickup device, characterized by the fact that in a 
method for controlling an image pickup device equipped with an image pickup means that picks 
up an image of a subject and outputs an image signal, a signal processing means that converts the 
image signal output from said image pickup means into digital image data, a memory for 
photographing that temporarily holds the above-mentioned digital image data during 
photographing processing, a recording means that records the above-mentioned digital image 
data, an input means that instructs a photographing preparation operation or photographing 
operation by a user, and a transmission means that transmits either transmission packets in which 
the image data read out of the above-mentioned memory for photographing or the 
above-mentioned recording means has been divided into data with a prescribed size or a 
transmission preparation incomplete signal showing that the transmission is not prepared, when a 
transmission request is made externally, when a photographing preparation instruction or a 
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photographing instruction is not received from the user and the photographing processing is not 

carried out, if the transmission request is made externally, the transmission packets prepared /3 

from the digital image data held in the above-mentioned memory or the above-mentioned 

recording means are transmitted to the outside; and when a photographing preparation instruction 

or a photographing instruction is not received from the user or when the photographing 

processing is carried out, if the transmission request is made from the outside, the transmission 

preparation incomplete signal is transmitted. 

9. The method for controlling an image pickup device of Claim 8, characterized by the 
fact that the above-mentioned image pickup device is provided with a memory for expanding 
transmission data as a memory for temporarily expanding the digital image data for transmission 
and shares said memory for expanding transmission data and the above-mentioned memory for 
photographing; and if the photographing preparation instruction or photographing instruction is 
received from the user in a state in which the above-mentioned memory for expanding 
transmission data is secured, the memory for photographing is secured by opening the memory 
for expanding transmission data. 

10. The method for controlling an image pickup device of Claim 9, characterized by the 
fact that when the digital image data is transmitted externally, if the photographing preparation 
instruction or photographing instruction is received from the user, the amount of transmission 
packets whose transmission has been completed at that time is stored, a photographing 
processing is carried out by the photographing instruction from the user, the memory for 
expanding transmission data is resecured, and non-transmitted transmission packets are 
sequentially transmitted to the external transmission request after the completion of the 
transmission preparation. 

11. The method for controlling an image pickup device of Claim 8, characterized by the 
fact that when the photographing preparation instruction is received from the user, the 
photographing in preparation is externally notified; and when the photographing instruction is 
received from the user and the photographing is in progress, the photographing in progress is 
externally notified. 

12. The method for controlling an image pickup device of Claim 8, characterized by the 
fact that when a new digital image data or a compressed image data is prepared by 
photographing, the preparation of the new image data is externally notified. 

13. A storage medium, characterized by the fact that in a storage means that stores a 
control program for controlling an image pickup device equipped with an image pickup means 
that picks up an image of a subject and outputs an image signal, a signal processing means that 
converts the image signal output from said image pickup means into digital image data, a 
transmission data generation means that divides the above-mentioned digital image data into data 
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with a prescribed size and generates several transmission packets for each data division, and an 
input means that instructs a photographing preparation operation or photographing operation by a 
user, the above-mentioned control program consists of a transmission process code that 
interrupts the transmission of the above-mentioned transmission packets, when the 
above-mentioned input means is operated while the above-mentioned several transmission 
packets are sequentially externally transmitted, and continuously transmits non-transmitted 
transmission packets among the above-mentioned several transmission packets when the 
operation of the above-mentioned input means is finished; and an interruption signal output 
process code that transmits a signal showing an interruption state of the transmission operation to 
the other party of the transmission of the above-mentioned image data during the interruption of 
the transmission of the above-mentioned transmission packets. 

14. A storage medium, characterized by the fact that in a storage means that stores a 
control program for controlling an image pickup device equipped with an image pickup means 
that picks up an image of a subject and outputs an image signal, a signal processing means that 
converts the image signal output from said image pickup means into a digital image data, a 
memory for photographing that temporarily holds the above-mentioned digital image data during 
photographing processing, a recording means that records the above-mentioned digital image 
data, an input means that instructs a photographing preparation operation or photographing 
operation by a user, and a transmission means that transmits either transmission packets in which 
the image data read out of the above-mentioned memory for photographing or the 
above-mentioned recording means has been divided into data with a prescribed size or a 
transmission preparation incomplete signal showing that the transmission is not prepared, when 
an external transmission request is made, the above-mentioned control program consists of a 
process code that transmits the transmission packets prepared from the digital image data held in 
the above-mentioned memory or the above-mentioned recording means to the outside, if the 
external transmission request is made, when a photographing preparation instruction or a 
photographing instruction is not received from the user and the photographing processing is not 
carried out; and a process code that transmits the transmission preparation incomplete signal, if 
the external transmission request is made, when a photographing preparation instruction or a 
photographing instruction is not received from the user or when the photographing processing is 
carried out. 
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Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to an image pickup device that can transmit an image 
signal externally, its control method, and a storage medium. 

[0002] 
Prior art 

In an image pickup device such as digital camera, a image signal photographed by an 
image pickup device such as a CCD is converted into a digital image signal by an A/D converter 
and a signal processing means. The digital image signal is subjected to a compression processing 
such as JPEG by a compression means and stored as an image file in a recording means such as 
memory card. 

[0003] 

Problems to be solved by the invention 

On the other hand, the image pickup device and a computer are connected by a cable 
such as RS232 or USB, and the image file stored in the memory card is transmitted to the 
computer from the image pickup device. 

[0004] 

In the conventional image pickup device, since the signal processing had priority while 
the image file was transmitted, a new image could not be immediately photographed, even if a 
user pressed a shutter. 

[0005] 

Therefore, the present invention considers the above-mentioned problem, and its purpose 
is to provide an image pickup device, which can immediately photograph a new image on a 
photographing instruction from a user, even while an image data is transmitted to a computer 
from the image pickup device, its control method, and a storage medium. I A 

[0006] 

Also, another purpose of the present invention is to provide an image pickup device, in 
which a computer does not decide that a transmission processing fails, even if the image pickup 
device interrupts the transmission of an image data for photographing, its control method, and a 
storage medium. 
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[0007] 

Furthermore, another purpose of the present invention is to provide an image pickup 
device, which can immediately photograph a new image on a photographing instruction, without 
requiring a extra memory, its control method, and a storage medium. 

[0008] 

Furthermore, another purpose of the present invention is to provide an image pickup 
device, which can resume an interrupted data transmission without retransmitting from the 
beginning when the transmission of the image data is interrupted by photographing and the 
transmission is resumed, its control method, and a storage medium. 

[0009] 

Means to solve the problems 

In order to solve the above-mentioned problem and to achieve the above purposes, the 
image pickup device of the present invention is characterized by being equipped with an image 
pickup means that picks up an image of a subject and outputs an image signal; a signal 
processing means that converts the image signal output from said image pickup means into 
digital image data; a transmission data generation means that divides the above-mentioned digital 
image data into data with a prescribed size and generates several transmission packets for each 
data division; an input means that instructs a photographing preparation operation or 
photographing operation by a user; a control means that interrupts the transmission of the 
above-mentioned transmission packets when the above-mentioned input means is operated while 
the above-mentioned several transmission packets are sequentially externally transmitted, and 
continuously transmits non-transmitted transmission packets among the above-mentioned several 
transmission packets when the operation of the above-mentioned input means is finished; and an 
interruption signal output means that transmits a signal showing an interruption state of the 
transmission operation to the other party of the transmission of the above-mentioned image data 
during the interruption of the transmission of the above-mentioned transmission packets. 

[0010] 

Also, the image pickup device of the present invention is characterized by the fact that it 
is equipped with an image pickup means that picks up an image of a subject and outputs an 
image signal, a signal processing means that converts the image signal output from said image 
pickup means into a digital image data, a memory for photographing that temporarily holds the 
above-mentioned digital image data during photographing processing, a recording means that 
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records the above-mentioned digital image data, an input means that instructs a photographing 
preparation operation or photographing operation by a user, and a transmission means that 
transmits either transmission packets in which the image data read out of the above-mentioned 
memory for photographing or the above-mentioned recording means has been divided into data 
with a prescribed size or a transmission preparation incomplete signal showing that the 
transmission is not prepared, when an external transmission request is made; when a 
photographing preparation instruction or a photographing instruction is not received from the 
user and the photographing processing is not carried out, if the external transmission request is 
made, the transmission packets prepared from the digital image data held in the above-mentioned 
memory or the above-mentioned recording means are transmitted externally; and when a 
photographing preparation instruction or a photographing instruction is not received from the 
user or when the photographing processing is carried out, if the external transmission request is 
made, the transmission preparation incomplete signal is transmitted. 

[0011] 

Also, the image pickup device of the present invention is characterized by the fact that a 
memory for expanding transmission data as a memory for temporarily expanding the digital 
image data for transmission is provided; said memory for expanding transmission data and the 
above-mentioned memory for photographing are shared; and if the photographing preparation 
instruction or photographing instruction is received from the user in a state in which the 
above-mentioned memory for expanding transmission data is secured, the memory for 
photographing is secured by opening the memory for expanding transmission data. 

[0012] 

Also, the image pickup device of the present invention is characterized by the fact that 
when the digital image data is transmitted externally, if the photographing preparation instruction 
or photographing instruction is received from the user, the amount of transmission packets whose 
transmission has been completed at that time is stored, a photographing processing is carried out 
by the photographing instruction from the user, the memory for expanding transmission data is 
re- secured, and non- transmitted transmission packets are sequentially transmitted to the 
transmission request from the outside after the completion of the transmission preparation. 

[0013] 

Also, the image pickup device of the present invention is characterized by the fact that 
when the photographing preparation instruction is received from the user, the photographing in 
preparation is signaled externally; and when the photographing instruction is received from the 
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user and the photographing is in progress, the fact that photographing is in progress is signalled 
externally. 

[0014] 

Also, the image pickup device of the present invention is characterized by the fact that 
when new digital image data or compressed image data are created by photography, creation of 
the new image data is signalled externally. 

[0015] 

Also, the method for controlling an image pickup device of the present invention is 
characterized by the fact that in a method for controlling an image pickup device equipped with 
an image pickup means that picks up an image of a subject and outputs an image signal, a signal 
processing means that converts the image signal output from said image pickup means into 
digital image data, a transmission data generation means that divides the above-mentioned digital 
image data into data with a prescribed size and generates several transmission packets for each 
data division, and an input means that instructs preparation for a photographing operation or 
photographing operation by a user, it consists of a transmission process that interrupts the 
transmission of the above-mentioned transmission packets, when the above-mentioned input 
means is operated while the above-mentioned several transmission packets are sequentially 
transmitted to the outside, and continuously transmits non-transmitted transmission packets 
among the above-mentioned several transmission packets when the operation of the 
above-mentioned input means is finished; and an interruption signal output process that transmits 
a signal showing an interruption state of the transmission operation to the other party of the 
transmission of the above-mentioned image data during the interruption of the transmission of 
the above-mentioned transmission packets. 

[0016] 

Also, the method for controlling an image pickup device of the present invention is 
characterized by the fact that in a method for controlling an image pickup device equipped with 
an image pickup means that picks up an image of a subject and outputs an image signal, a signal 
processing means that converts the image signal output from said image pickup means into a 15 
digital image data, a memory for photographing that temporarily holds the above-mentioned 
digital image data during a photographing processing, a recording means that records the 
above-mentioned digital image data, an input means that instructs a preparation operation for 
photographing or photographing operation by a user, and a transmission means that transmits 
either transmission packets in which the image data read out of the above-mentioned memory for 
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photographing or the above-mentioned recording means has been divided into data with a 
prescribed size or an incomplete transmission preparation signal showing that the transmission is 
not prepared, when a transmission request is made externally, when a photographing preparation 
instruction or a photographing instruction is not received from the user and the photographing 
processing is not carried out, if the transmission request is made externally, the transmission 
packets prepared from the digital image data held in the above-mentioned memory or the 
above-mentioned recording means are transmitted externally; and when a photographing 
preparation instruction or a photographing instruction is not received from the user or when the 
photographing processing is carried out, if the transmission request is made externally, the 
incomplete transmission preparation signal is transmitted. 

[0017] 

Also, the method for controlling an image pickup device of the present invention is 
characterized by the fact that the above-mentioned image pickup device is provided with a 
memory for expanding transmission data as a memory for temporarily expanding the digital 
image data for transmission and shares said memory for expanding transmission data and the 
above-mentioned memory for photographing; and if the photographing preparation instruction or 
photographing instruction is received from the user in a state in which the above-mentioned 
memory for expanding transmission data is secured, the memory for photographing is secured by 
opening the memory for expanding transmission data. 

[0018] 

Also, the method for controlling an image pickup device of the present invention is 
characterized by the fact that when the digital image data is transmitted to the outside, if the 
photographing preparation instruction or photographing instruction is received from the user, the 
number of transmission packets whose transmission has been completed at that time is stored, 
photographing processing is carried out by the photographing instruction from the user, the 
memory for expanding transmission data is re-secured, and non-transmitted transmission packets 
are sequentially transmitted to the external transmission request after the completion of the 
transmission preparation. 

[0019] 

Also, the method for controlling an image pickup device of the present invention is 
characterized by the fact that when the photographing preparation instruction is received from 
the user, the photographing in preparation is signaled to the outside; and when the photographing 



11 



instruction is received from the user and the photographing is in progress, the photographing in 
progress is signaled to the outside. 

[0020] 

Also, the method for controlling an image pickup device of the present invention is 
characterized by the fact that when new digital image data or a compressed image data are 
prepared by photographing, the preparation of the new image data is signaled to the outside. 

[0021] 

Also, the storage medium of the present invention is characterized by the fact that in a 
storage means that stores a control program for controlling an image pickup device equipped 
with an image pickup means that picks up an image of a subject and outputs an image signal, a 
signal processing means that converts the image signal output from said image pickup means 
into digital image data, a transmission data generation means that divides the above-mentioned 
digital image data into data with a prescribed size and generates several transmission packets for 
each data division, and an input means that instructs a photographing preparation operation or 
photographing operation by a user, the above-mentioned control program consists of a 
transmission process code that interrupts the transmission of the above-mentioned transmission 
packets, when the above-mentioned input means is operated while the above-mentioned several 
transmission packets are sequentially transmitted to the outside, and continuously transmits 
non-transmitted transmission packets among the above-mentioned several transmission packets 
when the operation of the above-mentioned input means is finished; and an interruption signal 
output process code that transmits a signal showing an interruption state of the transmission 
operation to the other party of the transmission of the above-mentioned image data during the 
interruption of the transmission of the above-mentioned transmission packets. 

[0022] 

Also, the storage medium of the present invention is characterized by the fact that in a 
storage means that stores a control program for controlling an image pickup device equipped 
with an image pickup means that picks up an image of a subject and outputs an image signal, a 
signal processing means that converts the image signal output from said image pickup means 
into digital image data, a memory for photographing that temporarily holds the above-mentioned 
digital image data during photographing processing, a recording means that records the 
above-mentioned digital image data, an input means that instructs a photographing preparation 
operation or photographing operation by a user, and a transmission means that transmits either 
transmission packets in which the image data are read out of the above-mentioned memory for 
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photographing or the above-mentioned recording means has been divided into data with a 
prescribed size or an incomplete transmission preparation signal showing that the transmission is 
not prepared, when a transmission request is made externally, the above-mentioned control 
program consists of a process code that transmits the transmission packets prepared from the 
digital image data held in the above-mentioned memory or the above-mentioned recording 
means to the outside, if the transmission request is made from the outside, when a photographing 
preparation instruction or a photographing instruction is not received from the user and the 
photographing processing is not carried out; and a process code that transmits the incomplete 
transmission preparation signal, if the transmission request is made from the outside, when a 
photographing preparation instruction or a photographing instruction is not received from the 
user or when the photographing processing is carried out. 

[0023] 

Embodiment of the invention 

Next, a preferred embodiment of the present invention is explained in detail referring to 
the attached figures. Figure 1 is a block diagram showing the constitution of an image pickup 
device 100 of an embodiment of the present invention. 

[0024] 

In Figure 1, 116 and 117 are respectively switches SW1 and SW2 interlocked with a 
shutter button. If a user sets the shutter button to a half-pressed state, the SW1 is turned on, and 
the image pickup device starts a photographing preparation operation. In the photographing 
preparation operation, preparation for photographing is made by an AE or AF operation. If the 
user presses the shutter button, the SW2 is turned on, and photographing is carried out. In the 16 
photographing operation, a subject image first introduced through lens 101, iris 103, and shutter 
102 is photoelectrical^ converted by CCD 104 and converted into a digital image signal by AD 
converter 105 and signal processing circuit 106. The digital image signal is introduced into a 
main memory 107 via a memory controller 110. The digital image signal introduced into the 
main memory 107 is subjected to compression processing such as JPEG by compression unit 111 
and introduced as a file into a memory card 109. Memory card 109 is a recording medium 
attached to and detachable from an image pickup device body 100. 



[0025] 

From the state in which the SW2 is turned on to the introduction of the image file into 
memory card 109 is a series of photographing operations. 
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[0026] 

Also, a flash memory 108 is built in the image pickup device 100 and stores the image 
file similarly to the memory card 109. Also, 1 15 is a system controller to control the whole 
image pickup device, and 1 14 is a CPU. 

[0027] 

A computer is connected to a communication interface circuit 112 such as RS232 and 
USB via a data communication cable. A similar communication I/F circuit is also connected to 
the computer. With the connection of the computer and the image pickup device, the image file 
introduced into the memory card of the image pickup device can be transmitted to the computer. 

[0028] 

The image pickup device and the computer communicate with each other by exchanging 
messages. Figure 5 shows the constitution of a message being exchanged in a communication 
between the image pickup device and the computer. One message consists of a message ID of 
4 bytes, a message size showing the total size of the message including ID, and a message 
parameter. The parameter is not included in accordance with the kind of message. 

[0029] 

Figure 6 shows the kind of message. REQ_EVENT is a message being transmitted from 
the computer to the image pickup device and requires acquisition of the content of an event 
generated in the image pickup device. REQ_DATA is a message being transmitted from the 
computer to the image pickup device and requires the transmission of packets being prepared 
from an image file recorded in the memory card of the image pickup device. WAIT_DATA is a 
message being transmitted from the image pickup device to the computer and indicates that the 
preparation of the transmission of the packets being prepared from the image file is still not 
completed to the REQ_DATA message. 

[0030] 

REPLY_DATA is a message being transmitted from the image pickup device to the 
computer and divides image data into a size of 64 bytes maximum and transmits them as 
parameters to the REQ_DATA message. NO_EVENT is a message being transmitted from the 
image pickup device to the computer indicating that no event is generated in the image pickup 
device in response to the REQ_EVENT message. 
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[0031] 

SW1_0N_EVENT is a message being transmitted from the image pickup device to the 
computer and indicates that SW1 is pressed by the image pickup device to the REQ_EVENT 
message. SW2_ON_EVENT is a message being transmitted from the image pickup device to the 
computer and indicates that SW2 is pressed by the image pickup device to the REQ_EVENT 
message. NEW_FILE_EVENT is a message being transmitted from the image pickup device to 
the computer and indicates that a new image file is prepared by photographing using the image 
pickup device in response to the REQ_EVENT message. Using this message as a trigger, the 
image file newly prepared by the computer can be introduced from the image pickup device. 

[0032] 

In transmitting the image file to the computer, the image pickup device repeats an 
operation for transmitting REPLY_DATA message to the computer for the REQ_DATA 
message being transmitted from the computer until one image pile is entirely transmitted. For 
this purpose, if the REQ_DATA message is received from the computer, the image pickup 
device secures a buffer area for expanding the image file for transmission to the main memory 
107 and expands the image file read out of the memory card 109 to the secured area. 
Furthermore, the image file read is divided into packets with a size of 64 bytes. If the total 
number of bytes of the image file cannot be divided by 64 bytes, the final packet has the 
remaining number of bytes after the number of bytes of the image file is divided by 64 bytes. 

[0033] 

In a state in which the image pickup device cannot prepare for the REPLY_DATA 
message being prepared from the image file for the REQ_DATA message from the computer, 
the WAIT_DATA message can be automatically transmitted to the computer through the 
hardware by presetting a communication interface. Thus, even if the REPLY_DATA message is 
not transmitted to the computer, the computer does not receive it as a communication error but 
continuously transmits the REQ_DATA message to the image pickup device. Also, the image 
pickup device can concentrate on processing rather than transmitting the image data. 

[0034] 

In a state in which the image pickup device does not prepare for the REPLY-DATA 
message, the REPLY_DATA message prepared from the image file is transmitted to the 
REQ_DATA message being transmitted from the computer. The computer can prepare the image 
file again by connecting the parameter parts of the REPLY_DATA message being sequentially 
transmitted. 
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[0035] 

Figure 2 is a flow chart showing the relationship between a communication operation and 
a photographing operation of the image pickup device in this embodiment. 

[0036] 

In the image pickup device of this embodiment, even while an image data is transmitted 
to the computer, when a user presses the shutter, an image can be immediately photographed. II 
Therefore, event if SW1 and SW2 are pressed is detected at 100 ms each at the longest length. 

[0037] 

For this reason, in transmitting the image file to the computer from the image pickup 
device, the image file is divided so that the size of the REPLY_DATA message may be 
appropriately small. For example, a time of 21.3 s at the shortest time is required for 
continuously transferring an image file of 100 kbytes by a communication means of RS232C 
with a communication speed of 38.4 kbps; however, if the image file is divided into each packet 
of 64 bytes, since the number of packets is 1600 and the size of each REPLY_DATA message is 
72 bytes, the time required for the transfer of one REPLY_DATA message is 18.75 ms, so that 
the time is shortened to an allowable degree, compared with the event detection interval of SW1 
and SW2. 

[0038] 

Also, in this image pickup device, states called modes are internally managed. The state 
such as photographing preparation state or photographing processing state of the image pickup 
device in which the REPLY_DATA message cannot be transmitted to the REQ_DATA message 
from the computer is Mode = Ml. The state in which the image pickup device secures a memory 
area for transmission in the main memory, reads out the image data transmission to the memory 
area, and can transmit the REPLY_DATA message to the REQ_DATA message from the 
computer is Mode = M2. 

[0039] 

In Figure 2, Mode = Ml is first set at step S202, and even if the REQ_DATA message is 
transmitted from the computer, since the image pickup device is not prepared for it, the 
communication interface is set so that the WAIT_DATA message may be automatically 
responded to by the hardware. 
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[0040] 

Next, whether SW1 is pressed is checked at step S203, and when SW1 is pressed, 
whether Mode = M2 is currently set is checked at step S204. Since Mode = Ml in the initial 
state, the proceeds goes to step S207, Mode =M1 is set, and preparation to photograph such as 
AF (autofocus) and AE (autoexposure) is made. 

[0041] 

Next, whether SW2 is pressed is checked at step S208. If SW2 is pressed, photographing 
is carried out at step S209. If SW2 is not pressed at step S208, whether SW1 is still pressed is 
checked at step S203. When SW1 is not pressed or after photographing of step S209, whether the 
REQ_DATA message is transmitted from the computer is checked at step S210. 

[0042] 

At step S210, if the REQ_DATA message is transmitted from the computer, whether 
Mode = M2 is currently set is checked at step S21 1. If Mode = M2 is not currently set, the 
REPLY_DATA message cannot be transmitted in response to the REQ_DATA message from 
the computer, and the WAIT_DATA message is automatically transmitted by the hardware. 
Accordingly, in order to prepare for the transmission, Mode = M2 is set at step S212, and a 
memory area for transmission is secured. At step S213, non-transmitted transmission packets are 
read out to the secured memory area, and the transmission is prepared. Then, at step S214, the 
preset WAIT_DATA setup is canceled. 

[0043] 

Thus, the REPLY_DATA message is transmitted in response to the next REQ_DATA 
message from the computer at step S215. 

[0044] 

Even if Mode = M2 has already been set at step S21 1, the REPLY_DATA message is 
similarly transferred to the computer at step S215. 

[0045] 

When the SW1 is not input from the user, the REPLY_DATA message is continuously 
transmitted in response to the REQ_DATA message from the computer by repeating steps S203, 
S210, S211,and S215. 
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[0046] 

In this image pickup device, the main memory 107 is used as an area for introducing 
photographed image data, and when photographing processing is not carried out, if the 
REQ_DATA message is transmitted from the computer, the main memory is used as a buffer for 
expanding an image file for transmission. For this reason, an extra memory for expanding the 
image file for transmission is not required. 

[0047] 

On the other hand, Figure 3 is a flow chart showing a communication operation of the 
computer when the computer acquires one image file from the image pickup device in this 
embodiment. 

[0048] 

First, a counter n is set to 0 at step 302. The counter n counts the number of 
WAIT_DATA messages continuously transmitted from the image pickup device, and if the 
number reaches a specific value, the computer receives it as a communication failure and stops 
transmission of the REQ_DATA message to the image pickup device. 

[0049] 

Next, the computer transmits the REQ_DATA message to the image pickup device at 
step 303. 

[0050] 

For the REQ_DATA message, if the REPLY_DATA message is transmitted from the 
image pickup device, whether the REPLY_DATA message of one image file is transmitted is 
decided at step S308. If the message is not met by an image file, the REQ_DATA message is 
retransmitted at step S303. If the REPLY_DATA message of one image file is transmitted, the 
processing is finished. 

[0051] 

If the REPLY_DATA message is not transmitted from the image pickup device at step 
S304, whether the WAIT_DATA message is transmitted from the image pickup device is 
checked at step S305. 
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[0052] 

If the WAIT_DATA message is transmitted, the counter n is incremented by one (step 
S306), and the REQ_DATA message is retransmitted at step S303. 

[0053] 

At step S305, if the WAIT_DATA message is not transmitted from the image pickup 
device, when the counter n reaches a preset value N (step S307, Yes), it is decided that the 
acquisition of one image file from the image pickup device has failed at step S3 10, and the 
processing is finished at step S311. 

[0054] 

In this case, the user is notified of the failure of the file acquisition on the screen of the 
computer. 

[0055] 

Figure 4 shows the relationship between a communication operation and a photographing 
operation of the image pickup device and a communication operation of the computer on the 
time axis. In Figure 4, the elapsed time is toward the lower side. 

[0056] 

In Figure 4, when the image pickup device carries out photographing preparation or 
processing, the image pickup device transmits the WAIT_DATA message to the REQ_DATA 
message from the computer. On the other hand, when the image pickup device does not carry out 
photographing preparation or processing, the image pickup device transmits the REPLY_DATA 
message prepared from image data in response to the REQ_DATA message from the computer. 

[0057] 

Also, in this image pickup device, for the REQ_EVENT message being periodically 
transmitted from the computer, the state of the image pickup device can be repeatedly 
transmitted to the computer. In Figure 4, when SW2 is pressed by the image pickup device, the 
image pickup device transmits a SW2_ON_EVENT message in response to the REQ_EVENT 
message. Also, after the photographing processing is finished, a NEW_FILE_EVENT message is 
transmitted in response to the REQ_EVENT message. 
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[0058] 

In the computer, for the REQ_EVENT message, when a SWl_ON_EVENT message or 
SW2_ON_EVENT message is transmitted, the counter n of Figure 3 is reset to 0, so that even if 
the WAIT_DATA message is transmitted for a long time, it is not decided that the acquisition of 
the image file has failed. 

[0059] 

Other embodiments 

Also, needless to say, the purpose of the present invention can be achieved by supplying 
a storage medium in which a software program code for realizing the functions of the 
above-mentioned embodiment is downloaded to a system or device and the program code stored 
in the storage medium is read by a computer (or CPU or MPU) of the system or device. 

[0060] 

In this case, the program code itself read out of the storage medium realizes the functions 
of the above-mentioned embodiment, and the storage medium in which the program code is 
stored constitutes the present invention. 

[0061] 

As examples of the storage medium for supplying the program code, floppy disks, a hard 
disk, optical disk, photomagnetic disk, CD-ROM, CD-R, magnetic tape, nonvolatile memory 
card, ROM, etc., can be used. 

[0062] 

Also, needless to say, with the implementation of the program code read by the computer, 
not only the functions of the above-mentioned embodiment are realized, but the OS (operating 
system), etc., on the computer may carry out part or all of the actual processing based on the 
instructions of the program code, so that the functions of the above-mentioned embodiment are 
realized by processing. 

[0063] 

Furthermore, needless to say, the program code read out of the storage medium is written 
into a memory on a functional expansion board inserted into the computer or a functional 
expansion unit connected to the computer and CPU, etc., being provided on the functional 
expansion board or functional expansion unit to carry out part or all of the actual processing 
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based on the instruction of the program code, so that the functions of the above-mentioned 
embodiment are realized by the processing. 

[0064] 

Effects of the invention 

As explained above, according to the present invention, even while image data are 
transmitted to a computer from the image pickup device, a new image can be immediately 
photographed by a photographing instruction from a user. 

[0065] 

Also, since an incomplete transmission preparation signal is transmitted in response to a 
transmission request from the computer, even if the image pickup device interrupts the 
transmission of an image data s interrupted for photographing, the computer can decide that the 
transmission processing has not failed. 

[0066] 

Also, without requiring an extra memory in the image pickup device, a new image can be 
immediately photographed by a photographing instruction. 

[0067] 

Also, the transmission can be resumed from data interruption without retransmitting from 
the beginning of the image data. 

[0068] 

Also, even if the image pickup device interrupts the transmission of image data for 
photographing, the computer can decide that the transmission processing has not failed. 

[0069] 

Brief description of the figures 

Figure 1 is a block diagram showing the constitution of the image pickup device of an 
embodiment of the present invention. 

Figure 2 is a flow chart showing the relationship between a communication operation and 
a photographing operation of the image pickup device in this embodiment. 

Figure 3 is a flow chart showing a communication operation of a computer when the 
computer acquires an image file from the image pickup device in this embodiment. 
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Figure 4 shows the relationship between a communication operation and a photographing 
operation of the image pickup device and a communication operation of the computer along a 
time axis. 

Figure 5 shows the constitution of a message being exchanged in communication 
between the image pickup device and the computer. 

Figure 6 shows the kind of messages exchanged. 

Explanation of numerals: 
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Figure 1 



Key: 105 A/D converter 

106 Signal processing circuit 

107 Main memory 

108 Flash memory 

109 Memory card 

110 Memory controller 

111 Compression unit 

112 Communication I/F circuit 

113 Computer 

115 System controller 
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Figure 3 



Key: S301 Start 

5308 End of one file transmission? 
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53 10 One file acquisition failure 
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Figure 6 



Key: 1 Parameter (size) 

2 Transmission source 

3 Meaning of message 

4 None 

5 Computer 

6 Image pickup device 

7 Image data (Max 64 bytes) 

8 Acquisition request of an event to the image pickup device from the computer 

9 Transmission request of image data packets to the image pickup device from the 
computer 

10 The fact that the transmission preparation of the image data packets is not 
completed for REQ_DATA is signaled to the computer from the image pickup 
device. 
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1 1 The packets prepared from the image data for REQ_DATA are transmitted to the 
computer from the image pickup device. 

12 The fact that no event is generated for REQ_EVENT is signaled to the computer 
from the image pickup device. 

13 The fact that SW1 is pressed for REQ_EVENT is signaled to the computer from 
the image pickup device. 

14 The fact that SW2 is pressed for REQ_EVENT is signaled to the computer from 
the image pickup device. 

15 The fact that a new file is prepared by photographing the image pickup device for 
REQ_EVENT is signaled to the computer from the image pickup device 
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O^ft^V^ii^CO^^^ftTV^V^i; #-C, B.O 

&fcfc&ti, friE^ =& u ft ft v ^(4 iaisMi8Nafc«j*§ 

fio^ft ft v ^i^cofi^^gftT t •> ft # . ft ft v > 

§ i: # « , iMff 2*fi*^Tff-f - * iSft^- ft X@cD 3 - 

h'k^flrll-rftik^WF^fc LT^ft. 

[0023] 

iztmcvnmcoBMi jar, *»«<^>ff3ipsr— saBB« 

to^t, gs#0H&#MLTi¥»ci^Bj-f ft, 01(4 
-r^n-y^HT'ftft. 

[0024] HlT-1 1 6fcJ;tKl 1 7(4. ^ix^'ixS-- 
■^-y^— ^'^>-t^KlSiX^X>f 7fSWl s SW2Sr 
ft 6 jbrt . jl— tf-^i^-v -y ^ - ^'^ >- ¥ff U«JBK: 
-Tft f: S W 1 N(,z%; *) „ Sm^««4flf^P«»#t 
Aft« Jfi»W®«J^Ti4. AEtf1>AFi#^ffU» 
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9 

LSstf k SW2i s ON t^r 0 il^JSi^IWWfi^ix 

4. itf^iJjf^Tii . Jfuyxi oi. l 03, is 
d i o 4xyem^m^ti, a/dm^ios, hxv 

1 OSr^l-tT— y^^r'J 1 0 7tfl3i9S ! A:fx4 < , 

14, ffifil^-'y h 1 1 lW^TJPEG^Mffilffi 
3£g(tT. 7T-i;^ LT^'J^-K 1 0 9t|5D 10 
S=4ti4„ ^'J^-Kl 0 9(iS«i§S#tisl 0 ofc 

[0 0 2 5] SW2* ! ONt^ofc»^ I(|7r 

-f ;L-^X * U # — K 1 0 9 tcK 0 jL^fi 4 £ X'tf—Aco 

[oo26] 757y^ty 1 0 8ii mwrn 

1 5 lii^l^ ft I fflUt S i/Xf A 3 y h n- 5 , 

1 1 4t±CPUT'£>£o 20 

[00 27] — ^nyb^-^Jix-^ilfi^-:/^ 

^•LT. RS 2 3 2C^U S B £ - <7)}IfI-f — 7i 
-f*0»l 1 2fcSSKS*i4. 3^tjL-^«t«,|iI« 
coiifi I /FElBtfi^Sifvc^S . a 

[0 0 28] »«^Bt^>-b° A -^{iMessageSr^D 

bo.— ^ bCOfflCOmiSX'*?*) k 0 3*t4Message«0fiiJ8 30 
^fc^^tT^So tAi;OOMessage(i4By t ej&»& 
=Sr4Message IBk „ 4Byt e & Message IDSr-§- 

y>^Message^ftC^'+f -f XSr^t>"f"Message Sizeh. Mes 
sageco; n° y X — ? t if* £>ff fig S ft § „ Message<7)S@Sfc 
J: o-r i&ujt - 9 £ Jftfcfcv ^ <r> h h 4 . 
[00 29] 06i4MessagetfOa^*S>fe*)LTU^o R 
EQ_EVENT (4 £ffi£SK iifl § tl 4 Mess 

aget'\ JWRSarC* fcfc>f ^ b tOrt^OKftSrS* 
•f & . REQ_DATA{± nyti-?K aMftSgfftCSSft § *l 
§ Messaged. «fi^«cO^^ KfclMiSfu:^ 40 

SIt7r^f 6f&fc*-4 ; ^ >y b Waifl^S*^ 
4. WAIT_DATA{4tt^S«*^n>-t°a.-^tCiMfiSix 
4MessageT\ REELDATA Message^*} LXWM.7T4 )V 

& t>#jitt-&j h <vmm<r>mmst tt&r lx v \% 

[00 30] REPLY_DAT A(4J8'^SB3& i t^Vta — ^ t 
jiff §tl 4 Messaged REGLDATA MessageCMLT. H 
#7 r -f M^iS6 4 B y t e CO;*;# ZTWi&T*— ? 
Sr^-fJLT, ^-tl^^^-^fc LT3HI-T4. N0_EVE 
NT{4J8«^S*» A> r? y b a - ? tCilfl § tl 4 Message 50 
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1 0 

T\ REtLEVENT Messaged LT. WMMSX'A 'Ob 

[00 3 1 ] SWl_0N_EVEOTtiJgteHS:&>&3 VtfA— ? 
tjHft§ix4MessageT-, REtLEVENTMessaget^LT, 
HH^BT" S W 1 j&iff $ tlfz i fc ^ *D 6 -£4 . SW2_0N_E 
VENT(4«ft^M* i & 3 V t° A - * £ iMfi S tl 4 Message 
T'\ REQ.EVENT Message^ LT , ^ft^BT'SW2^ 
ff ZtlttZ t Sra^-^4 . NEW.FI LE_EVENT(4«SSB^ 
^■ay\^ A — ^t;iifi$tL 4 Messaged. REQ.EVENT Mes 

L V mm. 7 T A MfflflBL § tltz Z\ t Sr *D A> 4 . £ OMe 
ssage^ b U^f-tfC, 3>t°J--^§TL<fEfi££ 

[00 32] ■«l^r-<^^n>-b° A -^t;j||'frf-4t= 

(4, nyh-i-^frfe iill § tLT < 4 REQ_DATA Message 
IZtf L T s fS-ftSS^^EPl Y_DAT A Message ^ a > b° a — 

^ tiifi-r 4 itrf£ * , i ocoHffe 7ta /v^mm h tl 

^*^REQ_DATA Message ^g(t4 , ^-f >^^'J 1 0 

m*m\% t . mu lizw&k.* * y h i o 9 

S7r-{;1£ 6 4 B y t e (0^c# -y t- i^^S'J-r 

4. Bf7r^f ;t^:#:c7)B y t 4 B y t ettW 

^Wti^tmtslt, if|(OA77 h{4Hfl7r^;l'OB 
y t ef5[Sr64By t etHo^^By tett^ 
4, 

[0033] n Vhi- ^*^(7)REQ_DATA Messaget>f>f 
L T , Wfft^H^M 7 r -f 6 fffiSc-T 4 REP1Y.DAT A 
Messagetr*fit-§TV^^mi(7)*i-^^(4. afl-f > 

t, A-^iTCt 0 il&WtWAIT_DATA Messaged 
3 V b° A - ^ izMMi- 4 i f: **T £ 4 . £ ft £ 4 o T , 
3 > b a— ^(iREP!Y_DATA Message h tlX 

nt t . 5iff x ^ - k wfotrizm m<mmizn 

LTREQ_DATA Messaged iHLMlf 4 . ££aHR$HEi£i5 
ffe7 ; '-^c0jlifI^h« : S!!iS^-»±t-4 i i: **T S 4 . 
[0034] aft^KT-REPLY_DATA Message(7)2pfi*iT" 
S T ^4«JB«*^-. 3 > b a- ^ ^> feiS tLT < 4 RE 
Q_DATA Messaged tT. Bf*7 r W/l-^Jof^fit LfzRE 
P1Y_DATA MessageSrjM4, nyfa- ^ffl||T(4)II^ tiS 
^flT< 4REP1Y_DATA Messaged —^gP^ v ^K§" 

[0035] El2i4*HJW^Jtfe(t4flftgac0ilfi 

[0036] *IUifi^SlO««^«T(4, Hfftx-^£ 
n y b jl— ^ izSmMfttpTfoiX , if — j6*^ 
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1 1 

WLb-t&. Ltzifi-^X, sw\iii.X^sw2tm^ixtz 

frZ 0 frCT)A ^y b?m%&&M:X'i> 10 0ms ZttZ 
[00 37] *«fc*>te, J§flSSfc&»&3yt.a.-*fc: 

mm? r >r ivtrnm-histe. , mm? r a iv*m\ lx 

REPLY_DATA Message^ § § £-HJvh£ \^i>COt LX^ 
t, tzt £fc£3HI3SJK3 8. 4kbps (J0RS232C 
COmm^mX' 100Kbyte <7M{%.? T A jliBft 

t «t dt-t&t. m.mxi> 2i.3s commit 1 & 

;^-y MRJil 6 0 OUtc^O, lAtotAtoto 
REP1Y_DATA Message^§ §H72By te fcr&S tz 
46, IA£OOREPLY_DATA Message OteJMti^^^f^ti 
IS. 75msh£r9, SW1, SW2^^hW 

[0038] ifc , *MfggaT-ii^gPT-M odetH 

tz o aajaynRm-c* § f , a^ta-^^^ oreq_ 

DATAMessagetdtf tTREPlY.DAT A Message £ jiff T# & 

V *RJB<9 1 £ «Mode=Ml fc & & . — S\ 20 

£>£><?9REQ_DATA Message tTREPLY_DAT A Messaged 
MflT" g= 5 «OI|[<0 i: § {±Mode=M2 i: & £ . 
[00 39] H2T1i, SfXf-yTS 2 0 2TMode=M 
1 IZ&M t , nyh'i- OREGLDAT A Message*** 

^ — 7 x A X tcM t X W AI T_DAT A Message £ ) \ — K ^ x 

[0040] &t;rXf -yTS 2 0 3TSWl^ff§flt 30 

SWi^ffStrO^tSli, Xf7 
7° S 2 0 4 T^KffiMDde^GTfti A»if 3 . MB 

^EIT{±Mode=Ml-CJ5 £ Xf 7/S2 0 7 ^.jt 
^, Mode=Mlt;fS5£LAF (^-h7t-^X) , AE 

( ii&ftffi ) * if <^«»*WB tff a . 

[004 1] SI^T77S 2 0 8tS W2 ^WSix^ 
3 SW2#*ff fcX-f- 7 7S2 0 9 

XWi&Z'fTO* Xf77S2 0 8tSW2ffl§ 

*lTVv5rV>£:£ s Xf'yTS 2 0 3 TSt/S W 1 #i*>* 
ff$tL"Ct^36»ifa*»tfi4. SWl##£tLTV^^ 40 

Xf 'y7S2 1 Ofayfa-^i 1 ^ CDREQ_DAT A Messa 
geimx \ i& frE 0 &&&& . 

[0042] Xf77S 2 1 Ot^yti- ?#>£>REQ_ 
DATA Messagej&*5fcT^5*&£\ y7S2 1 1 T'JJft 
Mode=M2£>£: 3 JL& . ?lffiMode=M2tfS?g§ixTV^ 
^%£„ ziyttJL— ?j&>£><7)RECLDATA Messaged LT 
REP1Y_DATA Message £jHftf" S ^ i: t±T & "f. ^— K *7 
iTtiot gfttfjfcWAITJWA MessageSrMft LX V > 
4. fit. jlilI<7)^fitr-f-Sfc46tC, ifXf77S 50 
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1 2 

2 1 2T"Mode=M2fcf25gt, ilftffltO^ * 'JfDSfcffiffi 

fUXf77"S2 1 4T-'5 f ctCfg^LT^7tWAIT_D 
ATAi£5££|ff$rrS, 

[0043] itUCi-oTijCWayta— ^*»4><?3REQ_ 
DATA Message^ LTXf 77S 2 1 5 T"REPLY_DATA M 
essageCDjUfl/^'fi 1 hith . 

[0044] Xf77S 211 T^C£Mode=M2K:f^ 
§iXTV^*^-t, ^litXf 7 7S2 1 5 T"REPLY_DA 
TA Messaged a y t jl — ^tteiS 

[0045] ^l— if— ^4>(7)SWlA7J^^i:#(±, 
Xf77S203, S210, S211, S215ii 
VMi-^klzX-oX^ ay^a.— ^*^COREQ_DATA Mes 
saget;M LTREPIY.DATA Message $• jiff tig it h . 

[0046] aHR^Bf (i. >f y 1 0 7 £jg 

^* : >A,<7)REQ_DATA Message^5fefc^n-, iific7)^46t]B 
fft7 r -Y /l-SrS^-T-g. j£46<7)A «y 7 r i: t T tffiffl-T 

zcofzib. mm<vtztbt,zmi&?TjfrZMmi-&£ 

[0047] — ^r, msi^HJSff^tcfe^TnytjL 

[0 048] 0 2T"^"7>-^n5r0tCfgJfr 

§o *^>'^nliJMia6at&*6WAITJ)ATA Messaged 

Soffits s t ilft^Uc hfliLtayta-^ aam 

^Mt:*ftTREQ_DATA Messaged ffi^Sr ^46 h , 
[0049] mz^ Xf77S303tnyt'j.-^ 

£>iH!S«fcREELDATA Message i jMfi-T S . 
[00 50] REQ.DATA Messaget;*f LX , MftSS*^ 

REP1Y_DAT A Message^jM £> tlT § , Xf 77S 3 

0 8 T 1 OtDWf 7 T W ;^OREPLY_DATA Message^jl 

^>nr & ^3&»4f 5 ip^w^th . i ^mm? tAmz 

ii^^^Jt-^SVX-r'/TS 3 0 3T'REQ_DATA Message 
^WSrth o REP1Y_DATA Messaged 1 OOHfft^ r W /l^ 

[00 5 1 ] -7j, Xf77S 3 0 4T«ffigB*^RE 
P1Y_DATA Message*^ feixT i^r^-p^^-, Xf 7 7 
S 3 0 5TtffJ^K^WAIT_DATA Message^ i^ilX 

%fzfrt*ofrZM>&« 

[00 52] WAIT_DATA Message ffM h flX ^ fzM-a , 

%vy?n%ut-?4 y?u*yh lx (xt77S3 

0 6), gy'Xf 77S 3 0 3 T"REQ_DATA Messaged M 

[00 53] Xf 77S 3 0 5t"fSf^a^^WAIT_DAT 
A Message^jM^tLTi^i:* 1 -?^^-, tfz^^y^n 
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1 3 

^ fctf>5S*>fc«N (31 L£ k S ( Xf -v 7° S 3 0 
7Yes)li Xf77S3 1 Otl-9WBt77>f;l/ 

£fiH6S£Ea>£>aH§-rs £ k L fc k « LT . x 

f'/7S3 1 1"C»T$N&. 
[00 54] zenfr&xyVA— ^tolliti- if— 
£7 r >f /HtWfcifeiftLfci k £ilftrTI>3rk<7)£!UI£ 
fid. 

[0 0 5 5] H4{iJS«^«031fi»ff kfiMMttf^ *S 

04 T\ "Tteff < 15 iTBSiajWiajarf-ft ^rifii io 

[ 0 0 5 6 ] 04 «l*i|Pi«!ra^ff 
-3TV»|>k#{i, nyf jl — ^^^COREtLDATA Message 
(CfcfL7\ KfftiSKJi:WAIT_DATA Message £ jUft^" & . 

nyfj. — Sipti CDRECLDAT A Message^ LT. 
m.Wmm±m%rf—9 o £REPLY_DATA Message £■ 

[0 0 5 7] *iif£ilBT1±, nytf .a. 
JgUI W til &:fVC < h REQ_EVENT Message Iz ft L X „ Wt 20 

04 T\ ffif*^ST-SW2^ff§tLfck§«±. REGLEVEN 
T Message^ LTjtftSBfiSW2_0N_EVENT Messaged 

jSSLTl^*. 4fcSH«0«3& I »Tbfc4>, REOVENT 
Messaged LTNEW_FILE_EVENT Messaged SMfl t T V > 

4. 

[00 58] TtiREQJSVENT Message^ 

LT„ SW1_0N_EVENT Message^SW2_0N_EVENT Messaged 

■yh-t&ZtlZkiX^ *B#PalWAI T.DATA Messaged 30 
mZtlX < h k # "Cfc , B«7 r >f Lfc 

[00 59] 

C P U^MPU ) ^IBH^#;ttS»l$iX^To^7A3 

{ima iTtJfiru. 40 

[00 60] iEMffitt^iSmSft-fcTn^ 

[00 6 1 ] 7n/7Aa- H*ffi*ftT4fc«><0E«K 
flskLTli:. Mi.if, 707tfU?, A-Kf^ 
JfrTlX?, ymSScTJZ.-?, CD-ROM, CD 
-R, IIf-7", Wlfi^t'J^-K, ROMft 

[0062] J/S, ^y^^—^ifim&LtzTuif^M, 50 
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[0 0 63] §£>fc:, afflt«**»6KajS*UfeTn^9 
3 y f jl - ^ t# A S *ufc8ffiffi3ii jJC — F 

> u A - ? esse $ *ufc»iiajs&=L^ -/ h & 

s c p u% t'fimm&mmcn-mtfz^mz^K % 
conmiz £~?xmT&L timtmmcommtimm ztiim 

[0064] 

mm.?- * zmmmwfr h a > t° a - ^ t ssm l t v ^ & 

[006 5] t/t. 3ytjL-^*»iJ><oiSa5*fc:i*L 

xmmmm^Timt:mmi-hz\tizx^x. mmm 
msm^fzMzmm^-^vmtztpm lx ay 

t a. - ^ ^SMSfflSb^ifelfc LfcfcJpBBfLJSrvUdfc-ra 
^k^'t'S-So 

[0066] ifc. WffiltsjStWt'J Sr^k L 

[0067] ttz, mmf-^^mm^mmt^ti-t 

[0068] ifc. S6tBilS36«tg»03t»tM«'r-^ 

tz k ¥Pf L*v^ J: o iz-fh z k h . 
[0069] 

[Moffim^t^] 

[Hi ] *as^-ii«it«^i»««iio«t 

[02 ] -SIJS^t;^ft4»fS^«^afiWi#k»^ 

[H3 ] -SdlMt*J^T3y tjL-^*«»«Bafc&» 
6 1 ooHft 7 r -f /t- * »f#~T & BKZ) ^ y t ju - 9 Mcr> 

[04] mmmscommm^tmism^, &3:z/ziy¥ 
^-fnmimi&mmzmmmtx'mzLKmx'fo 

[05] Mmi.wkayz J ,-?tcDfflcr>mmx' j ¥t)t 

0 §n.§MessageOffiJ^^ J) ^^0T'a5i. o 
[06] MessageO^S^35ti?-f-0-C*$)So 

1 0 0 «fi^S*#: 
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[mi i 



#12000 
1 6 



134531 



10 1 


wx 


1 


1 0 




1 0 2 




1 


1 1 




10 3 




1 


1 2 




104 


CCD 


1 


1 3 




10 5 




1 


1 4 


CPU 


1 0 6 




1 


1 5 




10 7 




1 


1 6 


SWl 


10 8 




1 


1 7 


SW2 


10 9 












[H3] 



[04] 



C x?- h >-S301 



n = 0 



~^S302 



REQ_DATA — S303 



S304 

YES 




S309 



S310 
J 



C »T ) 



'S311 



REQ EVENT 

REQ DATA 

REQ DATA 

REQ DATA 

REQ_DATA 
REQ.. .DATA 
REQ_DATA 

REQ EVEN T 

REQ DATA 

ft£Q_DATA 

REQ DATA 

REQ DATA 

REQ_DATA 

REQ DATA 

REQ EVENT 

REQ DATA 



NO DATA 

REPLY DATA 

REPLY DATA 

WAIT DATA 
WAIT,,DATA 

WAIT DATA 

WAIT__DATA 
SW2__ON_EVENT 

WAIT DATA 

WAIT DATA 

REPLY DATA 

REFLY_DATA 
REPLY_DATA 
REPLY_DATA 
NEW__.FILE_. EVENT 
REPLY DATA 



SWlffT 



SW2ffT 
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[H2] 



T 

Mtxle = Ml , WAIT DATA gfgffifc \ ~ 




WAIT_DATAj£{It&3r 



S206 




SZ07 



S214 



I 



S215 



WAIT DATA mm&fefflfc 

I = 

REPLY .DATA 



mam 


(Byte) 




Message ID 


4 


Message QlWSNrf- 


Message Size 


4 


Message ID £-^J6£: Message £&cD1M X 




Message Size — 8 


Message ^ 5 / — ^ 
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[H6] 



Message ID 






Message CD EEfc 


REQ EVENT 




J/ta-7 




1 REQ DATA 








WAIT_DATA 






REQJ)ATAC*f UBttr- h« 


REPLY DATA 


(Max64Byte) 




REQ_DATAt^LX@J^f-*K 

mtm 


NO EVENT 






RECLEVENTt^lt, 1 W 


SW1_0N_EVENT 






RECLEVENTU^tlT, SWltf 


SW2_0N_EVENT 






RECLEVENTt*tU> SW2i» 


NEW_FILE_EVENT 






REQ EVEOTC*tU,«{ft£IBW> 



